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are the biggest caviar consumers followed by Americans, British and Japanese. 42
In order to promote caviar market, it is important to consider the potential caviar consumers 43 that belong to the category of luxury product consumers and useful suggestions can be 44 taken observing these consumers attitudes. Caviar is a luxury product, but not more as 45 exclusive as was in the past, it can be purchased by modern wealthy consumers and these 46 consumers will be the future target for caviar producers. 47
Traditional and modern luxury consumers have specific features as high expending power 48 and reasons for acquiring luxury products brand can act as a social marker, especially for 49 middle-class wealthy consumers (Shukla et al. 2016; Godey et al. 2013) . Emotional aspects 50 of luxury products as the prestigious appeal and the rarity of products, made the difference 51 In order to promote diversification of products, it is necessary to synthetically clarify the 103 current concept of quality and parameters affecting quality. In the past it was not possible to 104
precisely define the quality of caviar, as the fishermen caught several species of sturgeons 105 from the wild with different age and stage of maturation. Grading caviar methods were 106 developed at the beginning of caviar history in Iran and Russia, were essentially based on 107 size uniformity. Currently, the reference point is considered the definition of Codex 108
Alimentarius (CAC 2013) . 109
At present days, the complete shift to caviar production from aquaculture has introduced 110 some disadvantages as the loss of unicity and rarity related with the wild caviar and these 111 aspects are central in the definition of luxury foods (Hartmann et al. 2016 ), but there are 112 also advantages as modern aquaculture techniques can introduce plasticity in these 113 products, that means diversification. In aquaculture (and any modern zootechnic activity) a 114 new category of novel products has been recently introduced, so-called "functional foods", 115 targeted on specific consumer needs. Therefore, the adoption of these consolidate 116 aquaculture techniques in sturgeon farming will presumably improve caviar quality during 117 the long farming cycle (Zhang 2011) . (Fig. 4 ) . 276 Shortly considering the occurrence of these phenomena in the natural ecosystems, (i.e. 296 cuckoo parasitism and Müllerian convergence), two simple considerations can be made and 297 transposed to the caviar production market: those caviar substitutes that try to passively 298 imitate caviar, similarly to cuckoo are condemned for their evolutionary lifespan to 299 incessantly follow their host, following the Red queen hypothesis, as the consumers will be 300 progressively able to discern original caviar from this substitute. In practical terms, this 301 
aquaculture point of view these two categories of company will both survive, but these 303 substitutes of caviar will not proliferate. In fact, few species of cuckoos are currently 304 diffused that are extremely specialized on few species of host birds. 305
Otherwise, if we take in consideration the horizontal imitation process that by the proposed 306 analogy can be considered the origin of a Müllerian convergence sequence, the number of 307 mimics is markedly more elevated, thus indicating that those companies that produce caviar 308 substitutes with distinctive features are likely to be more numerous in the future. This 309
Müllerian sequence looks more convenient for substitute caviar producing companies and 310 for true caviar itself. Therefore, this paradigm fits better to the description of current 311 situation of caviar and it has been already observed in the packaging of other food products 312 (Sherratt 2008) . (Fig.2 and 3 ). This impressive production can be interpreted in a negative sense in 324 terms of competition with true caviar or in positive sense in terms of market demand of low 325 price caviar for new consumers. This demand may be an opportunity for aquaculture. 326 First of all, it should be remembered that luxury market is extremely lucrative. The global 394 luxury market includes several modern brands and products, it has constantly grown from 395 €77 billion in 1995 to €217 -€253 billion in 2016 and it is traditionally not affected by 396 economic crisis (Parguel et al. 2016; Hartmann et al. 2016 ). This amount is about 1,5 times 397 of last estimate of entire world aquaculture production that is of €147,6 billion (FAO 2016). 398
Nowadays, the customer demand of luxury products is increasing due to a combination of 399 production. A kind of mentality shift is requested to modern caviar producers that will 441 include caviar production in the modern society, it is clear that it is not more only a 442 question of aquaculture, but also a question of positioning caviar in the modern society. 443
Even if it appears a promising perspective, it is not exempt of risks, principally the brand 444 dilution. This can happens when purchases from middle class consumers becomes frequent. 445
The more affordable a product is, less prestigious is its perception (Parguel et al. 2016) . 446
While middle class consumers may be gained adopting downshifting market strategies, 447 higher class consumers may be gained thus transferring best aquaculture practices 448 (principally related to rearing water conditions and artificial feeds) into a sturgeon 449 In the 80s the world caviar production reached 3000 t/year and main projections indicate 477 that it is the presumable maximum production for the future, however these estimates don't 478 take into account the social changes of our society. Looking at luxury market trend, it is 479 likely that caviar consumption will go over these previsions, considering the expansion of 480 regions. Moreover, looking at the experience of other sectors of aquaculture, it is clear that 501 modern consumers are concerned about sustainability of products and these aspects will 502 improve the future acceptance and diffusion of caviar, considering that this product is 503 traditionally linked with negative image of over exploiting wild stocks of sturgeon. The 504 attention for environmental impact of fish farms and fish welfare confers an extra value to 505 those products that respect natural exploitation of resource and sustainability of production. 506
The impressive amount and proliferation of caviar substitutes represents the potentiality to 507 gain large segment of low class consumers or an opportunity to increase their consumption, 508 as happened in several aquaculture products that have become common food products 509 following success of aquaculture. Considering that this proliferation can be considered a 510 social Müllerian convergence sequence, other research efforts can be addressed to 511 understand what is the maximum number of caviar imitators (i.e. substitutes) that can be 512 expected in the market, or in more formal terms, where is the limit of this sequence. In this 513 context, it is likely that Game Theory (Meyerson 1991) could be a really useful approach to 514 investigate the relation between consumers, caviar companies and substitute caviar 515 companies, as this relation can be probably explained by a non-cooperative game with 516 relevant implications for future sturgeon farming. 517
Finally, being an exclusive and evocative luxury product, the future expansion will be 518 influenced by emotional forces that are rather evanescent and intangible. These aspects are 519 only indirectly related to aquaculture and are largely influenced by media, for this reason, 520 appropriate marketing plans will be necessarily aimed at communicating these new 521 products to the consumers. Research is needed on the overlapping area between caviar 522 production and consumer needs, consumer choices analysis and purchase attitudes for 523 caviar. Future aquaculture should not finish on the store threshold, as the rest of the path, 524 
